Epigenetic regulation of the human p53 gene promoter by the CTCF transcription factor in transformed cell lines.
Epigenetic silencing of tumor suppressor gene promoters has become a more frequent phenomenon in cancer than previously anticipated. In this study we addressed the mechanisms involved in the protection of the p53 tumor suppressor gene against epigenetic silencing in human transformed cell lines. We characterized a binding site for the CCCTC-binding factor (CTCF) in the human p53 gene promoter that contributes to its transcriptional expression, and has the ability to maintain this regulatory element in a local open chromatin configuration. In the absence of CTCF we observe the incorporation of repressive histone marks, such as H3K9me3, H3K27me3 and H4K20me3, in different sub-domains of the upstream regulatory sequence. This evidence suggests that CTCF protects the p53 gene promoter against repressive histone marks. Notably, no apparent direct correlation between repression and DNA hypermethylation has been detected. Together, we present evidence supporting the relevant role of CTCF in the epigenetic regulation of tumor suppressor genes and cancer. We propose that CTCF is a strategic component responsible for the maintenance and segregation of epigenetic traits.